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Abstract of JP2001 357670 

PROBLEM TO BE SOLVED: To provide a system LSI which 
realizes access similar to SRAM and incorporates a DRAM 
core without the need of giving a refresh control signal. 
SOLUTION: A self-refresh timer is always set in an operation 
state and a refresh request signal FAY is periodically 
activated. A row selection system circuit/command generation 
system circuit 16 controls a row system control signal so that 
a refresh operation is performed after reading/writing 
operations terminate when the refresh request signal FAY is 
competed with a reading command or writing command. A 
sub-memory array SMA is thinned much more compared with 
a conventional case and a refresh cycle terminates in a short 
time. Thus, the DRAM core in which reading and refresh can 
be terminated within reading cycle time and which can be 
used with simple control similar to SRAM is realized. 
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1 

T^/c^cc^g%e#p B ir H 1PSr\ y 7U *^g#{i-5f£ 

fflBrtSPn v> Fff^fccfcWIu IB y 7 U ? is*&&m^ 
WSCTHuSB-rf* »J T ©tf iStRCcBBaT SttfKrff 10 
ft 9 ffBKMIBB i » 

u <DftmtRmt<D $<4$> ^ft -r & * -r 5 > 

#rey7U9S'*ii#«***ttr«#u Mia^-r s 
>y««a»#^tettiKfctt o/ci *«crt»y 7 u * 
^>^7> Ffi#*m*"r*y ^ i/?j/*waiBi, 
friertspy y i> Fft^wsorteisMtu 

wmZJ a >y»«iailslB«:f^bo riria^ 5 > ^fi ^ 20 
&tH2r4*4y ? uve/*>-f s >y*ijffliiii»<fc*#*, 

&tf ft 5 tf jllRHIB* $ 6 tt«* £ , ¥a»f*iBtt£SB. 

*-^^^;i/B#ra«> frsBrtaiJ3v>Ffi#*«tB*3tir 
^ 6tuia^ y r u ^ ct o f 5 - £ o^ta^^yr & £ r 

«riart»y7U!5ri/*3v 30 
> FA##tu^ stir*6«rE^ * y r u -f omrtartSR 

'J71/r>a37> Fff -^CCMfD-T &Sfl#£> *)y\sv is 
* fr%T "T 4 * "C © 971/?^*^^ ^B#Pb1 i <0^t\ 

3 3 Mia y ^ u » > ^. fWWEiBte^ 
tuia^ * ^@ssotH^^Wia y 7 u ? ^g^ff -^A 

^ffiffib^nrt^iS^CluiartSPr: v> Ffi#©*i 40 

ft^^vux^a^-r^^^^^iHisgi^^'r^, it* 
a 2 cciafS(D¥^f*iatt«go 
[ if^4 ] wm^^y k**0B«, iWBr^-fe* 

B#iSl£ft3ftri> (Way 7 i/^aj-f 

$ > ^HtnaB^iSttf k s n & s ~> n *> e> mjtaft 

[»*JB5 ] flrfB=i v> F|&£HB« t 
BtflBT^-feX^v> F**wrff»"r4^ ^B8i, 50 
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Wia^ v ^HBotti^^Miar ^-fex^v> f#a#s 

^aB^ffitt^kSnTl^W^CcMIBrtSB^v^ Fff 
#(D*iftSA;ux4Hi^TS^Vl/X^iIgIB<t**-r 
»*a4CC>att©*aiittB««K. 
C W#JM 6 ] Satan ^> FS£@Bfr^ 
filBT^-feXnvV FCCj£D"r3V> FlfeSSii^* 

fTSa=J ^> Fffe£Si£«-*f £4>ft < <t *>BufB 

^ jn^Hi«±iB«s*r«nart*3 ^> Fft-^* 
««»t«»u, fna*^5>^t8iiaB^#t§tttt 

«tc ft o /c i * Cc mr f BrtSP ']7l/*r>an7> Fft^^ 

[ii^a 7 ] fraa y ? u * 5/ » SWHBii> 

mTlB 971/-; 4 ^ ^0B<t, 

buib^ ^ ^@B©aj^^Mfa y 7 u ^ 

^tttRKCC ft o t # CCIJI BW95 'J7L-;^37> 
Ffi#OSift4^l/^*ffl**i"4^bX^lslK<fcSr 
WT^>, »*3B6(clB«©*aM«Bttiai. 

ifflf- * *rtttfrr *AtB^«ll»iaB«:3 
»^2CcEtt<D*»»IBtt»ai. 
9 3 «rEffi»RfW»HB«, 
^6tl^?fT FUX^^FbramffT FI/X^ 

y 7 U * V^-TStf CcJtttS-T* 971/9 is x-VrT F 
^»XH»r L"CtH^T^y7U^->^^^>^Io|B<b, 
BUlBM^fT F <h bWB is *1fT F UXcb^ 

gwt, Bjfap^Spy7U'7^^3v>F«#tcjc£;Dri^ 
rn^— ^^Suta^ y r iw ^fiifR^tf ft ?tfu 

xiL/rm^-raiSiRIelBt**?)^^. lf#^2Cc 
0 3 HJE^-tyru-ZB, 

mfsa 97 1/9 aftijiaiiaB«* Sutaii^f r f i^x^ 
•r^>^ <biuia y 7 u 9 s^^tf r f ux^ts-^a^^ i 

i&ot* 6«T art SP 97l-r>a37>Ff§S:B* 
1 1 3 MIBT F 7 *j f"iaR», BtrfB-^^ 

9 tcta«8cD^i*iam«So 

^[elB* 3 6Ccffl^. 4 , 1**5 2 CclB$S(D^^f*iatt^ 

go 
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C lft*£ 13] n fe ct O^iMk: 12g s ft s ^ * 
V -fe;l>£^tM * ■; T U -Y <t > 

MIB^^yTU'fK^f 2>TJ'H2Xn-7> F#4-*P>ft 

±3-7Lt>ft&ftT Kux*mria=iv> F*£fctHf#«cj£D-c io 

HiflEtf T F U^f^^t^tiil-?. tm 1 ©JSrJEBSIIIl 

gjaatc miiatf r Kuxi wiart sitffr Fuxt £ jtt? 

btiilBrtSWf T F u x^mflB^ *V7P-/ ©tfjBJRtc 
tmtfr F uxcD^-fb^a-r-sr F ux^b&ffllsISS 

<!;> 

D«aTFUX»fc|ftaiaB©tH**lW8e»l©SfJ0^BI 20 

wisajiiHisfrDtftfjKFCD-c. saietfr f u*£fufai*i 

aWfTFUX<b4tb«S-rST FU^Jt^gPi&^tf. lit 

#51 1 3 tcieii8<D¥#ttiate&a. 

Iffim 1 5 ] mrier F uxtb$3g|5tt, T FuxJfctSl 
*gm#*— gc©Jfr£«c«. mffa«}#leIS§K:SffiiriatfT 
FUXOflfc^^gmTS. »*3B1 4KsatR©¥a»# 

WftWEff T F UX<D8tii#*}§*U 

fiiE3^> F*a«#tcj£DT»2©»T3e^HISjia 

[Sfl^a 1 7 ] ffiiB&2 ©fffiEWfflJtt, mFlB^ziftfB 
[0001] 

kriu <fc oftsew^tty ^cD©jtsamg{ts 

tltcit4 + ^ v ^7>^7^t^^*'J (DRAM) 
[0 00 2] 

7^7>?A7^-feXy^ty (DRAM) i*HI— 50 
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[0 00 3] CW^J:, VXfAL S I Ktt^ttt, 
1 2 8 \Z v h^6 5 1 2e^ Y<D&Vv Y^fa^f-Z 
^to^-^iDRA-Mi «r*B538*fr*" * C i CC J: 

[0004] Sfc, n^^^{Cj*UtafflDRAM*^ 
[0 00 5] S&tt:* ^XrA L S I l*jp|S~C&3\ DRA 

[0 00 6] Ctl601ft(aO, DRAM*ligC7»X 
fALSUl 3 ^tc^^ ^ -/ v **ML • H^AQt 

[0 00 7] H3 4tt, «e*O^^^ALS I (crtiRS 

[0 00 8] DRAMtHlSS^n v 9 

fflRO^yriz-fMAO^MAni, ^'J7b 
^MA0-MAnOFItCiB^na-fe>^7>7'5S B 
y-=&UTU>fMA0te<fcC>*MAn©J1-fflJ 
CClBB3tiS-fe>XT>^S B 0*5<fcO*S Bn+1^ 
^tf 0 ^^'JTU-fMAO^MAnCDfi^^ — 
F F^^^^SWDB^CcfcD^COy^Uif^TU^M 

SA^fo^n^o 

[0 00 9] ^^yrUYMAO-MAiKDS^?^^ 
^?-FF^^SWDBK<fcO#»SttSy 

*y^7u-fMS Accftffltcy <<>i- fihmwl# 

iB^^n-So y-f>7-F»MWLB\ Mj£Wt'J7 

«cc»j£LT:*n*nBBSh*. ^-f>9-FiMW 

n-FiSSDL^ N t^7-FK7>f^SWDBrtO 
V-JV- F F^-f'^CA*l£*lT, — *0*^"7-Ftt 

[0010] •fe>X7>7 , ®SB l—SBnCDg-*«\ 

0 -MA n 0C*tFEOr y -T > 7 - YUte&TJ-^??^ - 
F«*n«5TFU^fi#ccfi£oratR-rsa'5f !: =j-y 
^SBBSti. S/cP^7 : 3-^il?iJUtn7A7KU 
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[001 1 ] flJBIRSC S Ltt-fe>XT>^CCiBKS 

#G I0P««t6o rt»^-*«*tG I OP 
Yt: % 9r£py * 'j 7 U M A 0 4^ IMA n Sto/co 

[0 0 1 2 ] fom?-ZMttG I OP{t 128e^h 
^6 5 i 2 try higtt^ft, y'JTV^^-rFF 

-^^*X^DPBCC*5^rt3:, ft^-ZmWG I OP 

^n^n^^jSLr^»jr>^*5cfcc>'^^ f F^-f'<a* 

[00 131 DRAMiB^D?^tt, £6CC, Pi^ 
*jfr6#jt6ftS/c£*.tfl 3 t? * hO^-gPT FUXA 
0-A 1 2£§tt£P?T KUXA#@&/U 7 U*^ 20 
J .^^>^RAFK*3J:a f n^AT KU^A*IBCA 

KE, /CS, /RAS, /CAS, /WE. DM£§ 

K^a-y/SJtaislBCDCifc, f-^^^DPBi 

WiWBM&V I OK*St*. 

[0 0 1 4 ] pv> K^n-y/WJiBllslBC DCW, * 
Pv ^ff^-CLK, ^n^^^-^i^CKE, P 
•JTFUXXhO-^f-f/RAS, 39ATFU** 30 

hn-^fs^/CAS, h-f*-^«f/WE*J 

^CKE, /RAS, /CAS, /WEO^P^P 
[0 0 1 5 ] f^^vx^ff-^ DMte. ^-^Affi^fW 
BCDCtt, &V>v 2&t>5-Z.htl2>^> Ftf'n- 

[0016]3v> FCCB % ff SaBRttBCcSBt-rSte 



'J? l/r>a37> F ft*. 

[0017] p^T FUXA^HSS/ 1 ;? Uv^a** 
>*RAFK«, o^T^f ^37>F^xen^ 
i % 37> F^^-^/^lIKCDCOSlJtaiOTK:, 
JfgBTFUXfc^ FA0-A1 2, a«?7FU^tlt 
BG£#* rtSPn^T Fi/X^44ffit§o 

[0018] COT-^7 FU*A#[s]B/y ? l/r>* 
^^>^RAFK^ ( ^e>n/c7FUXt'7h^^ 
7 7 «t^7FUXA^7<!:, ^y^T@8S©tB* 
ff-^^:^ sr £7 F UX7>; **^t?<, 

[0019] P^7 FUXA^IelB/y? l/r>^«) 
>^RAFK^ti-5y7U-r>^*^>^(t 

h 'J7l/r>a37> FSfc«*fe;l/7 lj7l/92/*37 

Uy*/a7FUX4iJStS a 'J7l/r>*IM^7 

[0 02 0] 37A7FUXA*§ffiCAK«, y-F 
37>F^/di7>f F37>F^6ti^i, nv> 
F-Tri-y/WlffllHKCDCtDWIBKDTK:. fc<fc*.tfif 
SP7 Fl/Xt'-y F0 5*>7 FUXfcT* hA0-A4<DT 

4. COa^TFU^iRCAKfe, 7FU^ 

[0 02 1 ] P^7FUXA»/'i7U>r>*^^ 
>*RAFKft>6CDF*3S&P^7 Fu^fiftto-)^>;f 
3-^RPD^e>n, 37A7Fb^A»CA 

^cPD^i^n^, 

[0 02 2 ] 0«?^'Jf3-yRPD(t ^x.e>ftfcft 
gfP^T F^fift^yfa - FLT, ^y^a-F 
<f^£P^/p^A^p-^RCDBtt^£n&P^ 
f^-y^A*. 37A7''J?3-^CPD(1 p^ 
AT FU*A*BKCAK^6©rtffl=i'3'A7 FUXff 

^fc^y^a-Fu ^yf*3- Fft-^^o^/p^A 

fn-^RCDB^$n437Af3-^^ 

So 

[0 0 2 3 ] p-7>Ff ; P-^/$lJtai[HlS§CDC^, y 
-F37>F*/di7-fF37>F4S^§<b, f*-* 
AtHlfrSWIelBD I OKfc^f-^^fDPB^ 
&ti2>7'VT>y*$£ZfU h F5-f^©»fK>»lJW* 

LKtt, C(ODRAMlBS^P^^(DrtaB«lf^^^S> 

^t&E-r ssiem^ <t or mm £ n & . 
[0024] T-zAmmmmz&D i okb, ?p* 

^«#CLK(cPI*BO , rf s -*©Aa**ff35ct^ *fc 
P^T FUXA^HB/y 7U^>a*>?>^RAFK 
OP^T Fl/^AAii8feJ:tf3 7A7 Fl/XAMS 
CAKlt ^P^^«#CLK«C|5ISaL/r. 
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[0 0 2 5] DRAMHB^ci^^tt, 3 ftgpm 
ffVPP, VCCS, VCCP, VBL*5<fctfVCP?r 

BCDC*^e>#*6tiS3v> FCOM^t;l/7 »J7U 
J/a«*«F AY*fSttffcT*-fe^7 'J 7 U V 5/* * 
[0 0 2 6] rtSB«JEVPPtt, BIRU^?- F«SW 

7^SB0-SBn+l KS*h5"fe>^7>"? p IB0) 
J&£ft& 0 WEVCCPB, JSaaiHWE-CfcO. 
Jctfp^A^n-^ ?*-*^;*«DPB«:$**i*^ 

^«BE-c*4 0 «eevcp«, y*y-fejKD-fe;u^u- 20 

rwm-MmiE (*fe>xm^mii) vccsoi/ 

[0 0 2 7] 7a? fPHKCD-teJiy V 7 
v» % -fe;U:?y 71/9 W*- F0cA££ffi1*ft£ft. 
S^y7l/^>aNfBltREFmax'C, -rf^&yrW 
MAO-MAn CFT (Dtf <D 'J7U*^>*^1 

-rscfc^ec. wjeoihib^ >j7u^>^gt{f^FA 30 

[0 02 8] CCDcfc^ft-fe^^ V 71/ y^**- Ktt. 

y~***/c<fc*.tfX bls-i/S- FSNCCfc^&Jg^ 
«Sfe* * + ^^>^Jft3»R©y-^«iKtti^c<i:or^to 

nSo «f«c, h 7*-#*#i£A,/c»i£, y*y 

T£ rfiTT 4 St? CC »j7U-r>a *'i=rU 5 

r-#jsi > 9 s - * fittm *«k> * y * ^ tc <t 

r 5fcKt£W 1/ctREFmax #j£tf> 6 *VC I > £ . 
[0 02 9 ] y*y T WMA 0~ M A n CDf^rcDtf 
*ij7l/9 J/afiOKiMja ^[HS&£N r 

ef if^i, 'j7l/r>ag*ffifFAYH t RE 
Fmax/N r e f ©SS8-Cl6tT3*i5. ^ciAH N 
r e f = 409 6©4K'J7l/7 % >» : e- F&Cfcl^T 50 
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t^ , J71/'r>^WtREFmax^6 4ms'C 
*tl«, U:7U*S/»WMf#FAYtt. lBjusCt 

[0 0 3 0 ] 

MX^f r^7>^AT^-feXy^'J (SRAM) 

-^^(Ci^a^^yB^nHzy^ccrtasn-c^S 
msRAM«c»i«aT^H2x©«*B»B3Rsn&i^ 

[0 0 3 1] l^ot, /J^fcOS^JllL/l^ffl^W 

cc, y7U9^*«JBc:i©y7i/^^*ft^se)fc 

» ^> * &c 36>*fo S Mitt -rf * y a > h u - ^jW^RRttta 
fflSRAMJ&sffflSntl^, 
[0 03 2] iE*pr» 

y^y^ji/if^x^DRAMcD^^y-fe^ctb^r 

1 0fgffi< t*5SRAMt?B, *gfi-rf*yK:tt*<fc 

^uru^o i/d^rsRAMo^^'Mut 

[0 03 3] WCC, *SlDRAMi*iS«P^y^* 

^rtlDRAM^ci'^XfALS I ^©JtBfS***:* 
0*>>bft#€K DRAMCCB, 'J7l/9S/*«C^* 
toSWdtt^^ey ^> Fn-Jb#£*r* DR 

AM^SRAM^^^'JiLtJIlt^CiM* 

[0034] #«9i<0BWtt, IWWt $SiS^tC*5^T 
»J8(cffii^ft5S R AMMtC^* 'J s > ho^4 
fffi^tL/ZcDRAMlHlSS^P^ ^^It^VXfAL 
S I 4H5f4CitftS. 

[003 5] 

tftoic^JttccEBsnsaKoy^y-b 
^-^^y^u^^^rsytfecci^&^fflPBiRr, y 

7^-feX3V> FtCJ^D-rrtgBPV> F(t#*«^ 

■r*3^>K^@K<t, rtSP^v>F{f^fcJ:a f y 7 
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5 > ^ft#CCj£ CXjI^VTIsA Off iS0?*ff % 5 ff S 
[0 0 3 6 ] tt^92 CCl2*0*»»ffitl*B«. IS* 

^ ^ftEttKB^T^-feX^vv F**WC*6* 
OT^*fe^^v> F*S#5C£#r#**T?©8*-fr 
-f *;u$lffltt* rtSB:av> Ffi#«siUAStir^6^< : e 

nT^ey^yru^ortSpy 7 u*s^n^> f«# 

[0 0 3 7 ] fd*"I3 CCE«©¥«ttEtft«B«* 
312 CClB«(D*3l<*f3ttSia^lBiSO^ftfBtg^SO 

rtgRav> F«#©»itt*^UX*HJ*-r*^^» 
[0 03 8 ] if*31 4 KE*0¥a»*EttSIBtt. IS* 30 

mmoo^x. 3^>f»*isib«, wx37>f 

ffimttZtiZ&Xft-DXfrZft^ v> Ftf-f^W* 

[003 9 ] id**I 5 «CE*<0*W»IB1I*«W. id* 
S 4 CC3ffi«©**»l Btt«BfCE*©¥a»f*f BttSSB© 

*-fe*3-*>F#AA3ftfcCi*^U «7U 

rtgp^v> Fm-^osi&s^vi/XJfea^-ri^vuxis 

[0 040 ] if**I6 «CfBK©*W#IBtt«a«. W* 

a 2 cciai8o^®»fBt^BtciB«go^9»fais^a(D 

«cjSDra^> F«aa»««lUAt4rt»3^> P 



#P*1 2 0 0 1 -3 57 67 0 
10 

>F«-#*tii^T5o 

[0 04 1 ] »3Rffl7 CCE^**f*E««Btt* W* 
« 6 KBttD¥4M*l B^acciB«©*»#E»*ait © 

^^cjjpx.r, y^u^afWWiBStt* ^u^a 

y7U*^*g*(I##A;fc3ftfcC<fc£7SU fro, 

7 u „ >>^n^> Fffi^©S£ft*'^**a#**'< 

[0 0 4 2] m>m 8 KE»<D*3»ttE«*fiH:* ft* 
Jf2 CcEtSO*«*E1fJia^fBigCQ*S»i*Et«*iao 

«fiEccjraitr. ^yriWfr&otti^SwrRHi'? 
5r*m*rsf :r -»Aaj*iWi»iais*s6ccB**. 

[0 043] |ft*3H9 «:EIS<0*a«*EttKB«. id* 
312 CCE*80*^fB«^atciBKO^»#E1S^ao 

xiGmi>xmffifT fux^hwttst fux?^ 
hiss i , y 7 u ^ v ^ t -5 f f *c *f £ y v u ^ ^> * ff 
r Fi/^***B»furtti*'r*y7 
igssi, a^ffTFuxiy^u^^^ffr Fu^i^ 
rtspy7u-y^^.n^> F«^cjSDri^*rn 
3*>-** y * y r u -tf off «R*f f tt 57Fwiir 

[0 044] if *« 1 0 CCEttO^tiKttSOEB* » 

(ommcmTtx, y*«j7u>f(t asurffSJRtt^ 
[0045] id*3i i i cciatSco^ftiBti^a^, ft 

9 CcE«©*^E^BfcEtt<0**»Ett«B 
O*fiS«C*J0*r, 7FU^7y«B, -^^6n^>ff 

[0 04 6] ff*3S l 2 (clBtto¥»fttBtt^B», ft 
>m 2 CcEtt©^*E«i6fi{cEI!{<^*(*EttKB 
(D*SSCcaiiLr, 7* , bX3'7>F«*n^I«cH 

WOTiRiA^ 3r7>F«fflaB«C#*.*9t!r*-H»* 
[0 04 7 ] lf*3S 1 3 CClB«iD*»»EtlfflSB«, ff 

te*aWttKEBSti*Wo^*y-fe;u*dtry*y 

TU^ct, ^^y7t-ffC>Fft57^-fe^3V>F^# 

x^n/cc i^-r^^> F^mff-^ir ^*fex^v> 

F«c»j6r Srt8P=i^> FttitfflAT43^ F* 

fflHKi. rtaJav^Ffi^wcjscry^eyru-foff 
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iMJRCC MitT & SOT *fftt 5 tf jaiWMfflJHB <t * iS* . 

SWFBBtfjia«:tfT F UX<brtgBtfT F^Xi*tW5L/ 
[0 0 4 8 ] 9*389 1 4 CCgB»©*a»fl«a«*S««- » 

ana. tfrFux©wb**mr4TFuxsE{fc«iffi io 

Hffii, 7 F U*»M«HBB©HWJ** 1 ©3rS0$lffl 
7£6*iIES1^5a®iaB£* ilHHBOIilrtfCJSDT, 
ff7 FUXirtSRtfT FUX4*itt»-r*7 FUXJttS 

[0 049] ft*^ 1 5 CcettO^fffittttflttt. IS 
3jcB 1 4 «CBB*8<0*a»fl«Btta6H©*fiRK:fcC*t:, 7 F 
U*Jt*WB, 7 F U^tb«tt*^-HR©*»^CCtt, 

[0 0 5 0 ] M3J89 1 6 tcKttO^fffittKSB. IS 

#mi3^m<D¥mmmmm<D®f&<<ci)nx.x. ttm 20 

0KB, (t7 FU*£rtaWf7 FUXij&HSUttt^ 
B, «J#liBKB^T7FUX©^#*JS^U tfiS 
fRMUPBBB. 3 v > F4ftttft#K:J& ©9f5EB# 

[0 0 5 1 ] 1 7«cE«©*aMWtt«HB». it 

©BfiEKJIBB. **#KB««^7^-fe^3^>F** 

[0 052] 

El— tJ^BPI— S/c«fB^8B»*^r Q 
[0 0 5 3] [HtkOJftBl ] Hl», #ffeBJ§©DRA 

m»>xtals i o>*(iJS**iBwecsK-riar*4. 

[0 0 5 4] Bl*#MUr, V^fALS I IB, ^ 

ajtrxBiFSPLPGAcctt^sti. m&ztitd&mzn 

If* ^LGi, ^JltSU^^^LGi^ 

y * * L GiASmt * Z> t- * *«Wfrr £ D R A M3 T 
MCRi, f X h ^e- FB?ta«iP ^ ^ L G <b D R 
AM<fc*tfJ«U fXFf>ig^TPG?:/rUtDR 
AM37MCR left"? %7~7s H6fP«rtftt^fc»<Z>^^ 
h -f >^-7*^^iST I C^r^t^o DRAM37M 
CRtt, «»tf>«^PST«r^Lr«W«EVCC* 

[0 0 5 5 ] 7tny37ACR», ftgpCD^P * £{I 50 
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^zmL-rzmmmmz <pld , jw*&©r* 
fe itf^sip^ ^ ^ l G^e>4^ en if ^ 

7*a*WJ«MMrt*. 

[0 056 ] DRAM37MCRB, #HJH©tH.JB S R 
AMiHatt-rf j ey 3>Fo-^WSR<bS*ifcDRA 
^lla^ ^ ^ LG^e»37> FigtKf 

[0 0571 H2B, HUCfcfcfSDRAMaTMCR 
©»**iRLte«B^n 9 ^@r*So 

[0 058]i2^:#ilt, DRAM37MC RB* 
f ? -2£fet§T&^y7IWMB<b, ^SlP^-;^ 

LG^e^ens/ciitfi 3 tr* ho^i-sist fu* 

A0-A 1 2«J:0^jM|ay 9 ^LG»6^6ti« 
i«MWW«#e xREADn, exWRITEn^G 

B/=*^> F#££2SISB1 6<fc, JfgP7 F U*A 0~A 
Bl 4i, ^lP^7^LGiy*V7U-fi(Dra© 

f ff -*a**fftt5f s -*Aa*iw»iaB2 ot*« 

[0 05 9 ] f s -*AU*«l»iaB2 0B, *S«Py 
-^LGiOBItl 2 8 fc* * hCD^-^M-^DQ^lg^ 
T€>o f ff -*AW#fWfflllB2 0B. RffiB*K:tt, ffi^? 
>f*-^HI#OEfCj£Oty*'J7l/-{*6RfflSn 

[0060] -ty 7U-YMBB, ffl^^'JTl/^ 
MAO-MAni, y^ , J7U^MA0~MAn <DR8 
I^$ni>-fe>X7>7 , SSBl-SBn<!:, ^*»J7 
U>fMA0*5<fc0 r MAnO51-WJtClBaStl^-fe>^T> 
^SB0*J<fcySBn+14*tJ o ^*y7WMA 
0— MAn<D-&^B, VfV— F F^ ^^SSWD B*C 
J:0«»©1f^y-=ey7U-YSMACC»SI3nS o 

[0 06 1 ] ^^ey 7U^MA0—MAnCD^&^CC*5C^ 
if^^-F F^-f^»SWDBCCj:0^«sn*-9- 
^^U7U-fSMA KftilK: J F IMW L # 

ie^^n^o ^-/>y-FiBMWL(i, #js<z>-**y7 
iwo&if ^yrw sMAOBfsea©*^^- f 

L*$<fcCf-fe>X7>^ffif±CCi3«3ti*Bf3ea©^^ 
a-FSSDL^ Ify^-F F^^^SWDBrt© 

it^7- f F^^^A^snr, — *©if^'7-F* 

[0 06 2] •fe>X7>7*SSB l~~SBnCD&*B, 
ffi^^^»;7U^CCj:0*W3n^o ^*U7U-/MA 
O—MAnCc^lSUr^^O^- F^tei^it^ 1 ?- F 
i^^D^T FUX«#(c«£oratR-f Sa-J^-^ 
IB^Sti, i/cP9f3-^ll?»Jl/t37A7FUX 
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[0 0 6 3 ] ?(JSiRi^C SLttfc>*7> TAKERS 
ft, SfRB#tc3f^<D-fe>^T>7TaSS ; SrrtSB7 £ -^« 
»G I 0P©»«:»*M-4. rtSPr-^^G I OP 
tt, Bfg»3&Jy*yTU^MA0ac*0MAn**>fco 

ft/c -fe > X T > a" £ fa &<» 

[0 0 6 4] 0 3 4 {CSU/c«£*OD R AM^P 7 ^ i 10 

tt^r, t ^ t y r u sm A©*sr s < o> 
*»JTU-<MB*cfeOSHR«:^«r*Ci«c<fcr). -7- 

[OOBSlrtSf-^WGIOPtt 128K?F 
*>65 1 2tr* F*HW*Ml* 7*)TZs-f*s£& ; y4 b 

;Me»SftS. rtSP^-^SBStG I OPIi, SiA^-* 20 

[0 06 61 tfaBR»HB/3 v> Fft£KB8 1 6 fc 
#jL6ft*lW*W«#exREADn, exWRIT 
Enlt 03 4 r^*H»«#©«#^«^* 6ft 

exREADn, e xWR I TE ntCjSDr. ffWi» 30 

[0 06 7 ] ffWWHB/a v> F«£»Htt 1 6 
tt, £6CC V j*»7 FU*tr» h A0-A 1 

[0 06 8] 9tljSIUfiHHI 1 4 tt> ^gPT FUXAO- 
A 1 2Wta^A7 FU*£lfc£#«f$U 

FUXA^@SS2 2 <t. 37A7Fl/^*5 

[0 06 9] 35A7F!/^A*IB2 2tt, ft»'J- 
F37> F*fc«rt»^-f h^7> F3»*«-6h*4- 
ffatR»HB/3^>F»*»HKl B©JW«rc>T«c* 
fciittiWr FUXtfy hAO-A 1 2CDH7FU 
X sp h A 0 - A 4 <DT&<DUft*mhfr. A 
7Fl/^S%W^ c©3 7A7FUXA» 
2 2k, 7Fl/XA'-;77fcJ:tf7F^7vf^ 

[0 07 0 ] 37A7 FU^A*@B2 2^6>©rtBPn 50 
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ft&o 

[0 07 1 ] ffiBJR*ia»W, -^x.6ft/crtSPP^T F 
U^ft^^^Vrn- FUr, ^'Jf^-FI^n^ 

^x_& 0 37A7*'Jf3-^2 4(t 37A7 F 
A^l°I8S2 2 ^60^353 5 AT FUXil^7''Jf3 
-FU ^y^ra- Fff^n^/ra^A^^-^R 
CDB^^n^37Af3-^4i^o 
[0 0 7 2] =i^>F«ft3RHBtt. y-Fa^>F* 
fc«^-T F3^>F«rSW4i. ^-*Affi**JMsliiS 
2 0 *5<fc #^*?£D P B Ct^£ft& 7' y T^y'te 

[0 0 7 3] DRAMiJg^a-^B. 3 ftgpm 
EEVPP. VCCS, VCCP, VBLWO'VCP?: 

»*-r*rt««E»^igBi. mi&Dwm-c y ? u ? ^ 

*g#fi#FAY*iSttfM"4H2Jl'7 
7^^P'^PHK^Oo DRAM37fCW 
K:A3ftA:i#CC^»7-*>y-fey KtJroT y-fe* h 

* V »B*«#F A YflW§ttft*HIWr * J: 5 KflteS U 
rfecfel*. «JRtKA«CCDRAM=ir<Dj^»*»6 
H^O&l^#JIWfi#CCj£^^fj8fRSlHlB/3^> F» 
£SU3B1 6*c:a^>FS:#2.. ^$ft^l^g|5=i-7> 
FC OMCC J: ot-b;^ 'J7l/<v Is^ZA WUv 

[0 0 7 4 ] rtSMMEVPPte, MtR~9"7 t 7— FiKSW 
L±Cce^3ftSSEr*0, Mflt. «bfl«iR«EJ:>3 
feK^ffil/W**. WEVCCStt, -fe>^7> 
7^SB0-SBn+l {C^*ft4H2>XT>^HB© 

/37Af3-^RCDB^^tl^>n^f3-^ 
J;^7Af3-^ ^-dr^XflfDPBKldifta^ 
■J7>^cfc07-/ h F^-f^^cC<!:^iili2[ElSS^^6 

CCctfJ^flSSft*. «EVBLB, fcf^HS^y^-r- 

;ur-*>^ 0 cti6©«BEVBLfc<fccxvcp« % a* 

7U-f«B«E (^>^m^mH) VCCSCDl/ 
2 043raSET*5« 
[0 07 5] -fUvZPHKOtefrV 

■lr;i/7»j7i/r>* ; e- FCcASirSttibSft, 
t^'j7Ur>*«fPJtREFmaxr, y*'J7U^ 
MA 0 ~MA n (D^^X^iiO [hBET 
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[0 0 7 6 ]H3B> m2tC*5»Z>t*:VT\s<<MB<D 

i-fe>xr>^»SAi*BBStlT^«. Sfc. ff* 
ACCESS ti/cffi»<01f^^ * "J T U -f S MA*fflBt 
SiSK^^-P IMW L ^'tf^^^ii^'r te 9 , 

B, P^T^-yRDCDfi^K^oT^^-.F Ft> 

[0077 1 H4B, H3 «C*m yTU-fS 
MA£^<D/§2Kgeg£ft£1f:/'7-~ F F7^SWD 

*s o'-fe > x r > ^ s a i o&KHffi&ttm kmcs* u & 

[0 07 8 ] I4^#ilt, u-^^eyru-f SMA 

b, ffWtt«c»sntea«o-rf*y-fe^Mc*wur 20 

B, 1f^7-F«SWL^S!a6SnT*JD. C<D1t77 
-FJHSMLtt, ^7-FF7-f^»SWDO*F9 

*y-feJUMCB. hiKS*BL*5<J:C>*/BL<Dl^*rn 
jWCJgttSftT^-S. CCD.tr y FJK*tBLteJ:<^/BL 
B, W7-F^ hft^SHRb^y- FOCA^Sti 
WSNftWMOSF7>^X^NT10, NT 1 

/AfcSSKStTO,**. 30 

[0 07 9 ] tt*J, i2>X7>7 , SSA(t i4(Dl^ 
WC®aiti2^L/cfe>^7>7'SSB0-S B 
m+ l*#fiEl/Tt>£. •fe>X7>7'SSA^ N^+> 
*;l/MOS h7>^X^NT 1 0-NT 1 3*»ScB* 

7'S/A«^, N^t^MOSF7>^^NTl 

5 -NT i 7*«aE«3Ri-rsa»<o-r3^-/xia»* 

Wltt^o CO>f3 7^X@5S^ fcf?M8BU / 
BLiC^y^f -^11£V B L *Vmt 2>tc&><Di><D-C 

40 

[0 0 8 0 ] FfilSWLB, UZsy-YIgM 

9 — F F^ -<><SWD atC<fcoT|g»j3*i4. 
[0 08 UH5B. H4{cte^Sy j e , ;-feJl/MC<Dfll 

;UMCB, — *4fi0cH2;l/^U- h#»|*StHz;I/^U- 

#3 2G>{fi#i8£tf? FJ»BL<fc(DIffltcS»Stiy- F 
iMr^y- F»SWL(cS«Sti/cN^^*;I/MOS F 
7>^X^3 4i^o 50 
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[0 08 2 ] C<D*-M^>*3 2<D-#^C^3*VC 

7l/-fSMA(D^WcWltl^ fl C(D-fe;U^U 
-PCPB, If^^yr U>fSMAit^7- F F^ 
^SSWDi ©«IStifi«CCffiffi-r £ V C P WB&l V c 
PLKl»»fflBfr«|»StiSCir, -feJt/yu-FSft 

vcptcH^snri^o 

[0 08 3 ] ^aftWbfcy^yru^ofll^Eccfe^r 

B. 03 4r^U/cS»ODRAM^Ci ^ ^<bib^r 
07F *-feX*J:tflM *;U«fHI*S< ir£/c 
«t>Cc. ^^UTU^MAO^MAmCD^Sr-etl^no^ 
*yru>f«:/jNS<-rsciccj:0*t-t»L/rteO. 36 
cc. y*»;7u^MAm©^«»^iyt:if^*'; 

7 U S M AO^C* S *SE*tCJ:k^r/hS < LTl>£ 0 
AMCD^ a a a ^r*^a66n/c, 7 0 n s OU*^ 

[0 084] H 6 B, H2tc*$WStfjatR*iai!5/3^ 
[0 08 5]H6*#Mlyt, tTSW*llSS/3V> F 

i^^ihiss 1 6 b % ff mmmm^kA 1 1 n v> f*£ 

[5ISS4 0 

[0 08 6] ^ v> FICHUS 4 0 B. *f gPKWff -*t e 
xWR I TEnWl?exREADn*$Wtfifb u 
f RW£fcti2rr£AND(nISS4 2 <t, j*SfS<lflp«# e x 
WR I TEnfc^exREADnWt>''j7l/'r>a 

ffi14^bff^RE F_RAStcj£i;rn^r :/=iv 
> Ffl^f A C T 0 ZrSmt? £ p *7> FA#'* ?77/ 
7 7fBH4 4<h, o^^f^avVFifACT 

o *j <t 9 - f WBtt * -f ^ > R X T CCj£ CTft 

»3V>F®#ACT, PRE, intWRITE, i 
n t READ*m**rSrt*3V>F»*iai»4 6 4* 

[0 08 7 ] tfiMfR$iJ»IHS§4 1 B> 8^10^^ 'J7U 
^MA0^MA7*C#jSOTR#&*l*. ^^UTU-f 
MA0^MA7*n-tnCC*Jl»r, 5 12*®7-F« 

0fr:/«7- F«> #EBS*i4. 

[0 08 8] tf91RtffPiaB4 IB, 097Fl/^-f* 
- ^;HM- R A D E ©iStefbec j£§ u Tfl** 6 6 
ft£> 1 2 tf y FOP^T FUXfcTy FRA< 1 1 : 0> 

sawi*-? ? *-rsA#'< >7r/7 * ^asss 2 1 , 

■J 7 U * ^*fS14{bfi#R E F_R A S©*fiSttftKjB 
S0t*©*-5>Fffl*-r>^y^> FTS»;7l/-r> 
^^7^>^5 4<h. y7U^t/affitt{tfl#REFCCtie 
otAA^' ?7r/7 7 ^H8S 5 2 fc J:0* 'J7l/r>a 
^7^>^ 5 4 CDffl* tT 9 F*aiR-TSH2U^*5 6 <b, 
■fel/^*56*6>©12tf^ hOO'JTFU^OH, 
±{4 3 fcTy hODrtSPP^T FUXRAF< 1 1 : 9>* 
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BS<7 : 0>^J5Jt5^D^ Z^a- F0S&6 0 

*feU"^£5 6^6©T{49 KDH^T FUXR 
AF<8 : O^^xn-FT^P^Uirrn-Fia 

[0 0 8 9 ] »;^u^^^r£14<l:fi-^RE F_RAS 

ra. tfry wis? zs^&m^cfc&bxffimmmfe 

[0 09 0] -feU^^56^ C(DU7l/r>*iSffit 10 

m^RE f (Dmmmv v \s v is **jv> z 5 Acorns 

\Zv FQA<1 1 : 0>£iStRU »J7 U srt/aiSttfb 

2 ©a* tr^ h^iiw-r^o 

[0 09 1] ■J7l/-r>a^-)>^54lt 'J^U^ 
^0#CCti, T KUXfcTy hQA< 1 1 : 0 ><Df5HT?T 

[0 09 2 ] :/n* ^ra-KHKB 0 *$ J: tfn 

0— MA7fC*iiCcHW6tirfeJ:< . ^/cy^'JTU 20 
•YMA 0 -MA 7 OC*ft*ftK#j£LT»# 6n*C fc J: 

[0 0 9 3 ] P^yU7 c n-K@!S6 23Ei^ y*'j7l/ 

3-KlelK6 0^6<D^ny^ja»?{t#BS<7 : 0> 

{b£*v ajRsti/d (tgssti/c) y*vru^{c*fb 
tst^n/cP-j^yfa - KasS6 2^^yf r n- k 

[0 09 4] tTiItR3Tf»5§4 1 5 ■te*? U 30 

FAY, y - v;bfjjMf # A C T R A S , 'J7l/v> 

{ bfl# R E F £ tH* T £ U 7 U * U * n > F a - ;l< @ SS 
50<b, y7u^s/aisefb«#REF3W?gtt{b'r*i 

5P>)Sy 7 1/^*^ 5 > ^SBSPHB 5 8<b, as 
T*fw :/:nv>F«#ACTtel£DTn£*{WffllW 

>ymwia»4 8t*fttf. 40 
[o 0 9 5 ] y 7i/>; fd-;hp!{is5 0 y 
7br>*s*fifFAYm6n4i, accsiw-r 

*<fc 5«c y 7 U » ^ffitMbft-SfRE FSSteffrTi. 

$ >y$iJSM6I8g5 8^C©'j7 
b * 2/*?S14{fc«*tR E F CCSEorgfS<D^--5r>^r 

>yiW8PliB55 8«, -fe>xr>^r§tt>fb«#so^fi 
#REF_RAS*#fl^{b«»cciiHKrr&. cne>© 
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7T£ a y7Uyi/*ffitt<bfi-9REF_RAS3W*S 
ttfbtflB y7l/^a^7')>^54^'J7l/ 
r>^7F^QA<l 1 : 0 >Sr 1 ?eW»JraS-ttS. 

[009 6] H7«. mSI^Tjkbtca^y F7sjj'*v7 
r/v v *@K4 4<D«^*^THBBt?*£. 

[0097]i7^#Slt, 3^>FA*^?7r/ 
^y^@i84 4«, W'J^t-^nvy Fff-^-PR 
E*Stf"CSKTS-<>^-*7 2<k, JWP^ Fav 
>Fft^f e xWR I TEn#LU^l>fc&S<t-fe* F£ 
-f>^->7 2©ffl##L U^UCfc£<h y -fey F 
Sft£5 **-ENB7 4£. 7v ^@SS7 4(DSKU1*/ 
Qi»j7b * Zy^rSmtm^R E F_RA S 
OR[H]&S7 6£, OR@l»7 6©Hl***Wr*fl[«{b 

«ci&i;r^^*»*-r4^vu^»siiK7 8i*^ 

[0 0 9 8 ] ^-7> KAA^? 7t/5 9 ^HI5§4 4 

£6&C, rtaB^y^ + -^3^>Ffi#PRE*S 
WTJ5fsT£^>^-£8 2£, WJ- Fa^> KM 
^exREADn^Ll/^l/JC&ofcitfc'fey 
Y 8 2CDfcH;b#L U^;U&c&o/c<t#fc: y-fe* 

/Qi'J7U? V *ffitt<b« #R EF_RASi 4*fcf 
£OR[§]Sg8 6£, OR0S88 6 ©U^teJfcDT^l/X 

7 8, 8 8<Dffl**S^-SORIslK9 0t*&tt o OR 
\Bim9 0teU<sT?7~4 7^-?> Ff^ACTO^ 

[009 9]H8«, H7(C7SL/^^X^HBS7 8 
©KlJSJi^'rigBHr**. ^X|6^HK7 8W, K. 
Dosaka et al . , "A 90-MHz 16-Mb System Integrated M 
emory with Direct Interface to CPU" IEICE TRANS EL 
ECTRON V0L.E79-C, pp948-955, NO. 7 JULY 1996 AC IB <g 
Stingo 

[0 100 1137. BI8*#JSLr, ^^^«*EBS7 

NANDiB9 2i. NANDIB9 2©UlM$tft 

£n/tNAND[p][£§9 6, 98i, N AN D[eI&§9 8<D 
ffl^SWtSfitS>f 1 0 0 t**tf. 

^94 ©Hl^ttN A N DIhIS§ 8 6 <Dflto&©A;&K:# 

[0 1 0 1 ] ^;U*#£iaB7 8tt* 3 est, >f>^- 
£9 l<Dti\jjtJy<-Z 1 0 0©ffl*4*A*«:Stf 
SNANDIhISSI 02i, N A N 1 0 2 OtH^^ 

3Kfrfi06T*^>^-# 1 04i, WB^-KiSStt 
Ki<OB«ci»iJ«:S8KS4i*P?'«i'*^MOS F 9 
>i^x^? 1 0 8*$<fcCXN^ + *;bMOS F 7 1 
06i, P^t*^MOSh7>^>10 84N?t 
*JUMOS h7>^^l 0 6 0881*^- K(D«{4«:5 
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»r®IEC/tU*«#OUTS:m*TS-<>^-*l 10 
L&^tSo 1 0 4<DtB^N5 1 i'*;l/MOS 

F7>W$ 1 0 6 Fte-*M.e>ftS. *fc. 

t*MOS h7>^^108 4N?- + *;UM0S F 
^>i>^* 1 0 6©«H-/-FO*tt«NANDHB9 
8 <Dftfc£©A*K^*. £>n & e 

[0 102] ^^»4HB7 8tt % m*fi# 
OUT*»*rasr*iIgHHH 1 2i, 2BSBB1 

1 2©ffl#*«ttTKKLP* + *^MOS F5>^X 
* 1 0 8©^- HC^it 1 1 4 44St* 0 10 

[0103] ttfc. 0 7 <D'mx&£M9& 8 8 «\ 

[0 10 4]H9tt, H8«:?KLfc^l/^«*HI87 8 

[0 10 51H8. B9*#J(S0T\ ffigB t 1 CCfc^r 

©fiTtffli^KfSOTNANDHRW 6. 9 8t» 
IsaESnS^v^HR^-fev F3ftj£CTN***;l/MO 
Sh^>^*10 8aWKiUlHAfll#OUT3WBft , r 20 
& 0 tut, 1 2CCj:4iI»Sk©«p*It 2&c 

fc^tttP^tWMOS F^>^X£ 1 o 8^*#«a 
«B4tt9. NAND0B96, 9 8T?*ER3ftS^ 9 
^HBtfy-fe* h^nKCttBMfOUT^^t 

[ 0 1 0 6 ] B*S0 1 3 tefctf £ A*«# I N©iLb&* 0 
KL*jl>r«^X|6*HK7 8ttffl*«#OUTt«{b 
3tt£C4i£ttl>. 

[0 1 0 7 ] HI 0tt» 0 y 7 Ur>*3> 

Ha-Jl/0B5 0O«Js£*7n-r@!8Hr*4. 30 

t0108]il0^#lbt, y7l/^>a3>hD 

-;HR5 0tt, »J:7U9f *SStefl:{i#REF_RA 
S45WtraSfS-f>^-*122i, 'J7l/r>a 

s^i-tFAYorStt^bociSDr-fe^ F3*i-f»*-* 
i 2 20ffi*{cj£i;ty-fe^ h 3 ft£ ^?*bbi 24 

4, 7^18 1 2 40SRH1*/Qi ^-^Ifffil 
#ACT_RAS£**W50R1|IS1 2 8 4, OR0 

1 2 6 ©tU**SW^^UXM-^*a*'r 
HKl2 8 44St*. ^l/X»S@Bl2 8©B*ttfi 
S5'J71/^>a37> Kf§REFt*5. 40 
[01091B1 lit HBCCjBWaA^^y^y/^ 

9*mi&5 2Q#j&£^T@&§Ht?&6 0 

[0 110111 1*«W0-C % W}^»7t/5^ 
BUS 5 2 It ft#-b u f RW£SWTJKi&*r£-f 
£ 1 224, -f>A~* 1 2 2<Da^*JctCXff-^bu f 
RW^JtvDTSttibbrrtgpp^T FUX«#RA< 1 

1 : 0>4Einh7>^5^3>y-H24<!: 

[0111] A*^?7r/77?1R5 2B % £6 
te, F7>X5 7S/a>y-H24«:J:oteiSti 50 
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/c^SPP^T KUX{f^RA< 1 1 : 0>*79ft5 
fcftflO^^SHfilEtS^^-^lZe, 12 84, 
P^T FU*^*-:/JUfi#RADE**WrJ5IET* 
-0/^*1 3 04. ^>A^^l3 0U<tW^7F 
W * - ^;Wf -^R A D E CCJ£ Stefb U -f 

^126 £>ta;^££5i-r£ h7>x^r>3 h 1 

3 2 4£#tf„ 

[0 112]A*^^7/7^IB5 2lt £6 
frC, h7>X5-r>3>y-H32fc<tot£13h 

/c a ^126 oaj**«j*-r s ^ v rmmzmm 

?2>A>J*-Z 1 3 4*>\fctfl 3 64£$tf 0 -f 
* 1 3 4<DttJ^«F*9gPn^TFU^«-^i n R A < 1 
1 : 0>4tt£. 

[0113] ttfc, H 1 1 ©EHJSHrtt 1 Fte>tf 
A< 1 1 : 0>©e 9 h»{C»j£or30»JWCC|Sl»a« 

[ o 1 1 4 1 h 1 2 rnmomm i tcbwaa 
jkht'**. 

[0 1 1 5] BIB, HI 2^#MUt, a^COttf^tCto 

^^fvT'a^PHK^ti^w y ? u-9^£ 
\s v ^*s*m#F a Y^stfsnti^. 

[0 1 1 6] B*SHlt lCCte^r^BBTFU^fi^exA 
DR*sA*3tiS6tcNfJSiJt 2«c*y^»r^Wy- K3V 
> Kfg-^e xRE AD n*«A*Stl-CC»Si»^CC«rtap 
KffetfelplSS4 6&cj£DTP^T^<r * ^nv> F 
i^AC t#bs#J t 3 &cfci>Tr£tt{b$ tm^fSc s- v 

J«mf^ A C T _ R A S tfrSttf b"T & o 
[0117] B$glJ t 4 CC*5l>T 971/9 > 
AASnfctB^Ciborfc, y-v^ff^ACT_ 

RAS#ffiWb£nri>&4£fc:{t 'J7i/r>*3> 
ha-;l/@SS5 Ott V7 Isvis^&m^&AJlSti 

#REFtt?£14fbO&i>. 

[0 118] a-53ft*-f 5>^«l»HK4 8«n'5T^ 
-r -/ 7-^v> Fil^ACTiCJSCrSfje©*^ ^ >^-c 
rtgpy- Fnv> Fff-^i n t READ£r§1*fe<bU rt 

gp^y^*-^-^ Ffi#PRE*fgi4{fc-ri, -eu 

[0 119] B#giJt 6iCfc^t/-7Jl/iM^ACT 
_RAS<DHT#O0Cj£DT i ; 7 Ur>*3> F n-Jl/ 
|5II8«y7L/9*>AS5RfI#FAYCC<fcor-fe9 F3tx 

tl^7 9 ^-(DtSfECCfEDTrtSPy^ l/?t/a37> F 

ft-^REF^ffittfb^'lf^o fltO^'J7l/r>^ 
^^$> ^MVPHB 58ttU7U95/ ^r§tt^bff ^R E 
FJAS *BfSO«Flfflft:WTStt^Sn U 7U^>af 
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[0120] $fc, JfSflT FU^exADR^AA 
£ftfcB#£lJt 1 iPhfftl&DT FUXT^tX B#Fb1 t A A 

o e wmmtztir- Mi-^-D q <t urwjatt^- 

;u8bmi-sf A C T_ R A s <Dr§ttf bfc* [ffl*ffl?itK ffitf 
v> Ffi#RE F#ttl#3ftt^e>^*y7 WOrtBB 

a s <omm b^sra* y ? u * * jmsrb t n& c 

*WT3&>6*©y- F-t^-f h^(DT^"fe^nv> F* 
CC&-oti,>& e 

[0122]il3tt, a ^SHKOttftittWr Z>tc 20 
feODfjEffl B$©^ 2 ©ttfHftJKH r & ^> . 

[0123106, HI 3£#R8lt, JfSBy- F37 
> F«#e xREADn{C*fiotV7l/y^S*i 

38 5 0 fcfc /-v;Hiffif^AC T R A S *s*}gtt{fctt 

^fMfBJSlB 58»y7l/?^ Stt^fcft# REFJA 
s £^O0$rar£ttlblt '^i/yj/*^ ^;uca 
y v uy^^*^>^-c3£fiSsnri*4rtsi5T fu 30 

XQA<1 1 : 0>riliR$ti^>tfT^t>^, 
?iiRfI-^BS< 1 5 : 0>rjM^£ft£^yT wrt 
(Da^^y^n- Ffi#X< 1 9 : 0>tili/?2ft£^ 

~^cc*f it y 7 u ? ^^wca^o 

[0 1 2 4 ] B#£iJt 2«C*$t»ri1-»T Fl^ff-^exA 
DR#A#3ft* 0^ ( Jt 3tCfcC^^gpy- F37> F 
i^exREADn^^ntfe, 3V>FA*^^ 
7y/5 y ^@U54 4«y y\yvU^mtim^RE¥ 
_R A S tfrSttfbtKSSK:* a £ T * 7* a 7* v> 
Fft-^A C T 0 £rS1$Mb I 40 
[0 125] fit, B$£IJt 4CC45l^r U 7 l>yU*f£ 

t37> FA*'<? Jr/vv ^•[p|SS44«P^T^'r* 
-f^>KfifACT0*SttftU, ft»3?>F» 
£@!84 6#l£lta^T^r < :/r3-7> FIf ACT 

*»^-r*. fit, p-5»*^5>y«iaiia854 8« 

SfSOWIffl v;U«jmt #A C T_R A S £rStt{blT 

5>yrrtasy- f=»v> f{i# i n t re a so 
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D&cfc owa??' y * + - ^ 3 v > f ft ^ p R e * naycffi 

f4{bT& 0 f ltB$#Jt 5^*5^rrtgR-r-^ i n t D 
[0 12 6] fir, BfglJt 2#>67 FUXT^tXBf 

pat AAa*r*SB#SiJ t 6«:*jiirffi*-f*-^Wf# 
OE©ffi^t^crf 5 -»fi#DQ<tL/r^*f ? - 

[0127]H14tt, »ii^p«:*jWSn«53g<i#«Si 
[0128106, 014 £*J(g IT, «i£H^U*B$#J 

t ncs-r^fSPA^^-^^-^M-^DQii/r^ 

6ft, 5>f Fir-£<t ltrtSPr-£ i n t D&ffitZ 
ft&, fit, B$SiJt 2CC*5l*tj1-BBTKU^ft#ex 
tADR*A*3h, tt(/^tB#aiJt 3&ctet,>ti1-9S^ 
F3V> Fflf e xWR I TE n *JA»Sti5. 
£s ®fMt 4CC*Jt>tnv> FA^'^7/7 ^[H 

^ y^v> Ffg-^A C T^mf^tiy-^^Wji^iS^A 
CT_RAS30TO$n^o fit, Br5£G>*-f 5> 
yfc:fal»trt3|S^-f hnv>Fi^i n t WR I TEfc 

[0 12 9] y-7;biM^ACT_RAS«{t 
Sfttl>Sa8ra*-C*&B$M t 5 CCfclvc y7l/r>a 
5*«#FAY*JA*Sti/c»^r*otfe. y^l/y 

FD-;HHSS5 Ote, SfcCCrtapy 7 u 
37> Fff#REF^r£tt^fcSi±-rCC^Jt 6CD^-v 

;uttffifi^o#rStt{b*^ot^6najy 
v>F«-^REF*ffitt{t3*fr£. fit, P«'J7 

ffitt{bff ^R E F_R A S 3&W5ECMHHHSttftS ftf <D 

p^cc^^e y t u ^ "C<D y ^ u ^> ^#tf ^t>ti€>„ 
[0130]H15«, SiABSccfctt^n^^lpIgScDtt 

[0 1 3 1 ] 06, 0 1 5€#Mlt, B^gljt 1 ICtel* 

xv 7 is v is^m^m ^f a Yicisit y ^ u ? 
urates ti/cf^cBssijt 2, t 3cc*5^tf tif 

SPT FlXfl^fe x ADR, 54SP^ ^ h Fff-^ e 

xWR I TEnWhWAAShfci^JCtt, 
FA*^*^^r/^^^03§4 4{*, y^U^^^tSt* 

{bff-^RE F_RAS^t£tt«P->7^f ^ 

[0 132] ?fg|Sn^TFUXRA< 1 1 : 0>», ft 
Spy- Fnv> Fff ^ e x RE A F n *5C>«^SP^ >f 
h=iv>Fll#exWR I TEnlcHJHlT^y 
/cf^ □•JTFUX^- ^;Uff # RADE^IlIWlty 
a ^ F08S6 oas^ttn^y 5*3- FIslSS 

6 2 0CiM6txSo 

[0 133] l/c^ot, B$S»Jt 4-t 5CC*5CitrtSP 
f-^in t D<blt^SntliS^SP^6A*3ti 
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10 1 3 4 ] fii±R9J0fcJ:3«:, y-Flf -f*;wcto 
or. rtguro y - F«&fP#*flj<&* 1 (DIF'f ^ MCVx 

b$R0 t A AD^^Ctb^^^-^Uff ^0 E £r£t4ft3 

)\,v y - Fmwfttetititcm^azfo^T 1 -- * ^*x± 

^♦feXB^Pfl t A Ar*ji5£3*x£o 
[0135]-^ 9 4 *JWCtel>T*2<D1J--f 

^SPA^r-^^, rtSP^-f h=iv> F<i#i n tWR 

I TE#»fT3ft**T?fiB53*i*. 

[0136] *C0»l*j»=rv> K«^@B4 etcte^r 
a^T^f ^37> Ffi#ACT3WSttffc3ft*LT 
p >r 5 > ^fWffiliaB4 8 &tA£ *3RfW 
Mf^M^ti^o *<D*©?-F^«b^**f3-si- 20 
RXT#£j£3*l£<fc, rt8&:a-5>>F#6£|gIB4 6^Cfc 
l^r^fg|5r3-7> FKHEoTrtSPJ - F^v> Fff# i n 

t READ*SO^«rtSP^^ f-37> K{f-*§- i n tWR 

ITE^i^n, 3 6K1. rtSB^U ^ + -i*:av> F 
f^PRE 3MBT3e©ilffi«FlH««:»* 3 ft & . 

[0137]o^D, (^SRAMOWftX'** *"C&. 

<Z)T * -fe x ttfg^ Djffittct 5 &C D R A MOV 7* * V T 

»s r a m tBattiBattftwrttf^itttt > *- ? 

[0 13 8] [3»©»»2]B16tt, »W<D»«2 
CC*5C>-Ctf aflURHB/n v> FJ8SRHB 1 6 Ktt*. 
Tffll»6*i41failUR0B/3^> F«£JfciaB2 1 6 40 

[0 1 3 9 ] 13 1 6*#]B0t, tfiMfR*HBS/3V> 
F«*3RHB82 1 6«, 3V> F#££HIB2 4 0 tVfS 

iRmmm%2 4 1 

[0140] 37> F2££IeISS2 4 0^ 0 6CC^O/c 
37> FIMB1B4 0<D^(C*jCir=iv> FA*><* 
77/7 * 3M3SS4 4«W37> KA*^77t/ 
7**@B2 4 4 4$3k ^6^, 3J*[g&g25l£$ 
tf,^37> FIS£HK4 0 iSftotl^. 
«37> F$B£HB4 0 iPI«T*0ttW««iIS3Q: 50 
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7^f^ifiillfACTD*aiMi 1 V4 9)\tim 
HJg2 5 4i, D07^f^37> Fft^ACTKlcfc 
ot-b^Sti, n^T^r^ ^ilSlf-^ACTDCCj: 

9t'jt^$ niliiRapa ^«#a c t_a c t d * 

tiittrz 7 9 *[IB 2 5 2 

[0141] n-7> * ^@B2 4 4 

tt, y7U^^^r£tt<tff#REF_RAS<D^«:^ 
frt>t>iruVT#7 4 y^^y Fft-^ACTo^rtSPn 
v> Fft^iiBcceai-ri^stt-ori^So 

[0142] ifM$lfflW®1&2 41(1 06 fCtoWSfr 
iMW$IJ»I513§4 1 <Dflto3KC*$l>T % Vyisvi/^^lsb 
n-;U|p|SS5 0&cft/LT y7Ur>aa> Fp-;Hp|5S 
2 5 0 t$to^E3Wf«»!W»IsIK4 1 <fc»ttoT<,>*. 

fft<oflW5ttffajR«iffliiaK4 1 traar*«5KM«*»ii 

3fr(,i 0 

[0 1 4 3 ] H 1 7«, I16© 1 J7U-^>^3>FP 
-;HhIB2 5 0<Dffif&Z7f;'?Md&m-C$>2>o 

[0 144]117^#MUt, ij7Ur> a 3>Fa 
-;KpIS§2 5 0«, 'J7U ^^rSfifbM-^RE F_R 
AS*SWrJ5R^S>r>^-*2 6 2<t. 'i7l/r> 
*B*fi#FAYCcjJ:i;ri2y h 3 *i 2 6 2 

©tttfjCCjEDT y-fev v^IeIK2 6 4<b. 5 

y^@SS2 6 4cDJ5f£aW7/Q, il^ WP^^ff-^ A C 
T_ACTDfcJ:W^-^H(lffi«#ACT_RAS* 
SW40RI5IB2 6 6 <b, ORHI&S2 6 6 (Dfttft^SW 
TA;UX£^£T£^Vl/X2££[p}3§2 6 8 ^* 
;l/^^@SS2 6 8»fifiP I J7l/?i/*37> Fff^R 

[0 1 4 5 ] B 1 8«, 0 1 6^4d^5 1 If 4 9)Vm& 
0B2 5 4©*flE«r^*riElBiar**. 

[0 1 4 6 ] HI 8«r#fiRl/T, 1 * ^ ;Uj®E|nIB 2 
5 4«. WT2^<< ^3 7> Flf#ACT4SWrR!f 

©«Hiaffisi±sie?>jK:«a3nA:affiai52 54 #i- 

25 4#n^$tP 0 ilH»2 5 4#ntt, U^T^fw 

[0 1 47] il5iaP2 54# 1«. n^T^f-f^v 
>FfifACT4*tfrSRfS^>^-^2724, 
-Y>/^-^2 7 2^^*^^ FiWHl^- FtCDIHKlJ* 
^3ti5*^^>*274i, >f^-^2 7 20ffl* 
FiSiftv- Fi0Ktcg^?ti^f^>^2 7 
6<b v ^>^*-^2 7 2(DtH*?r^r J glsO'rtH^f 
5-f^<-*2 7 8 i*fttf < jliggP2 5 4#2-2 5 
4 # nfcttlMSH 2 5 4 # 1 £Eiaa«ffi4Wrifc»ltt 

[0148] mm2 54#i-25 4#n commcm 

(Dlf >f ^ Jl/«Ffa^»iffiS 3 *S<t 5 tca» 3 ft, ltf 
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-f£;W!J£@882 5 4tt, n T * -r * ^ilSffi ^ A C 
[0150)816, 01 9£#HSGT, B$J?Jt 1 CCfa 

i>r * 5/»E#flS#**y- Flf -f *JU*S<r»tt^ 

S^ff FAY dCJfc C r F*9 §fl y 7 L/r>a37> Kff-^ 

REFWjstt^bsn, sefcy^uvs^rSttftm^R 

EFJAS«Wt^ni)o 10 
[0151] B#£ljt 2, t 3CC*><,>T, ^n^ti^gpr 
F UXfi-^- e x A D R^Jct O'^SP y — Ffl^f e 

xREADn^AAShS, A#3tifcif6|5 "J - F=i v 

5 4 GCcfc r> r^ i <D~y* ^jwa^/c was stir n 

T^7*^^ii®<t-^ACTD<b Uto^S^^^ >^IM 
!B|p|B4 8(cea3tiS. «S»!ffflr*5ra«^y^H 
882 5 2tC<fcorilS»iraa^m^ACT_ACTD*s 20 

iSttftstiros. u/c^or, c ©ass stir 

HflCDHUC V 7 U v Is * S^ff FAY CCJCE CtcV? U ;> 

[0152] b^^ij 1 4 meteor i if j zjwsmftmmz 

tltcWTf^J 7mm^ A C T D #1614*1:3 tl£ i 
P>?^^5> ^SUWIISS 48*sy- v;Hftff«# A C 
T_R A S £y£14*t L/ 3 6 tc -7 - VmWSh v X * {f-Sf R 
XT«Cj6i;r*<D«rt»y-F3v> F<t#i n t RE 
AD**<fctfl*i»:/y F*i#P RE#BrS 

<^^>f 5>^rj@;xt£t±*t3ti5o *or, mm t 5 cc 30 

drff^DQiUr^tt^-^W^Sft*. 

[ 0 1 5 3 1 02 0 \t s mmfoj&mz maa-JM 
^<DiftH^ tc&om 2 ©tt^asgfciar a s . 

[01541016, 020 «:#Ml/r, jlSSffiMit^ 
ft#ACT_ACTD*fctty- ^HfrfNt # A C T _ 
R A saOSttftStir ^S»^cc 'J7l/? > ^3£{f # 
FAY#A#3ftto»^fcot>rSB'<*. 

[0155] B$£ijt 1 tCfcl^r^fSPT FUXg^exA 
DR**A*3tK Bf^iJ t 2(CfcC>t?HII';- F=2^> F 40 
II-StexREADn#A;£i3ti6£, 019r^Ofcig 
<&t mktc n^T^^^^rJ-7>F ft #A C T*sgfS0 
«fHWaiS3 tifc n^r^r^ ^iii£fi ^ A C T D # 
R^stuscr-/-^ JMttflMM A C T „ R A S #fS14 
*t3ftrB#£iJt 4-t 6©PJCcKai«i(WtTttfetiS. 

[01561-eur, ftsijt 6«cto^ry-vju»fp« 

^ACT R A StffiTtfSi V7lsvls**>hV- 

)im%2 5 Ote, ftS&y 7 l/r> A 37> Kff^REF 
£rSffit3i*r y 7 u r>a»mcA^ fl 
[0157] «±!ttWL/cJ:5K:. H3S6<D^»2Cctel» 50 
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r«U 7 U-y>^ttfp*CcRW=iv> K*Str>«*i&:a 

ttii&ftS /c«»iASbf^W*t)n^co«mtc3f^cDy y 

r*6Riii*tet»ji«M¥Wfa*>nscicctts. 
[oi58]-*, y ^ i/vi/* #tf3&t>tiri^j:i^<b 

*(cKffl*fc»*ii3v> F#A*3ftfct§^cW\ V 
7l/r>a g^fi^ FAY ifijsjl $ tir fe SE ffi«&<D -/ 

-v;u«ift#i&7or#6 y^u^a/aHiffsftmffSti 

f44x.5^ s ft< SRAM£loI«&-Y>*-:7*>f 
X-CDRAMaTSrttfflTSCimS. 
[0159] [ jS*WWfc«3 ] 0 2 1 1* % 3gft<DJgtt3 
CC*5(r^rflac^6tlSDRAM=iTMCRa©»flt*^U 

tcz/uv ^0r£>£. 

[0 16 0]i2U#MUt, DRAM37MCR a 

2a>^©dram37t*o, y^yru-r 

MB^ir^^»J7U>fMBa^J:0'MBb^^ 
ffaiJR3ftiaK/3^> F«£*HB1 6fC«*.rtT*K 
f«/3v> FX£»@B3 1 6 *tst*tiitm2tcm 
UfcDRAM37MCRiSft4. ft©»»ttDRAM 
37MC R <t|Htfir& 0 tt^»j)»3g3 
[0161] ff«R3RHK/3^> F«afe*llB3 1 6 
#6«, 0^»ftIJI»^^ s>yft-^*j<fcc>*P i 5^y7 ? 3 
-Ffi##, «^o^cr<k«:jjij©fi#^rea3ti 

[01621022 021 CC*$»Stfil««RiaK/ 
3^>FI8*»ia»3 1 6«^*L/^P7^f 

[O16 3]022^lt, ?fii!R^[51Sg/33-7> 
F«*3RHK3 1 6«. 3^>FjS*HB3 4 0iffai 
$W«@B3 4 li**tr. 

[0164] 37> FIS&HB3 4 0it HetcjRUfc 
3^>KSfflK4 0CD«^C*$^r=iv> FA*^<^ 
7r/7? ^Ie1SS4 4 CCK^.r 3 v> FA*^< Wr/ 
7^183 4 4***, rt»=»v>F*^iaB4 6«: 
Rx.rrtg|5nv> FA£BB4 4 6*Stf^a?> F 

iM4 0iS^ort^ 0 ffioaifiStt=iv>F»* 
E1B4 0 t mm-C * 0 K^«£K£ 3 ft t >. 
[0 165] 3V> FA*^5^ ^ r/5 »*HB3 4 4 
37> Fft#e xREADn, exWRITEn^ 

SiJjiWaittJWBn'JT FUXRA_1 a t ch< 1 
l>(D«SSCC|£DrciOT^f*Y^'^> Fff^ACT 
O^rtSPn v> F»*0B«cfear4Mi*sattori^ 
^>o rt§P^^> F«*@B3 4 6tt. 7- FiBIBttvx 
^ff-^RXT< 1 : 0>©t«BCClSi;rrtSSnv>F(i 
^ACT<1 : 0>, PRE<1 : 0>^rStt{t'T^)« 

cc* 3 ti & j&tfMtt ^rt^ 0 

[0166] tfS9?*iJ1SPllB3 41B, 06 CCfeWStf 
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p-;HB5 0 tcRZX 'J7l/r>*3>F p-;U[p]S£ 
3 5 0***. 5>yWfBIlIgS4 8«C«Ar 

P^3R*-rs>y«MPiaK3 4 8ft** 1 P^'i^l/ 

^2/** A s > ^*iJ®[p]5§5 8 tetter n-jjfiy 7i/? 
* -f * >y#j8P0»3 5 8 gmmmmM 

S§4 1 iflftot^i. ffiC[)«aifff»RIMWPBK4 1 

[0 167] 2vO^©M©W(Ci5C>t 
*>9T Kux&S±{4<oa^T KU^RA< 1 1>CC 10 
WttW&JvOteO, £fcfc<t*tf, P£JfcfM1SJ*-f 5 > 
^ff-sftf, /<>*»Uc, P^7*fw ^nv>F{f-*fA 
CT<1 :0>, 7- F*JHtov**fi#RXT<l : 

o>, ■fe>xr>^ffit^fcff#so< 1 : o>, rtSfl:?* 

'J^t-y3V>Fi#PRE<l : 0>Oi^C;O 

[0 16 8] »j7l/r>a3> FP-;HSSg3 5 Otf, 

0 y - viUJMf A CT_RASfci:0\ T 
FU*QA<1 1 ^JCSDTrtSpy 7 l^r>*37> F 
t^REF^t^o £/c, n***^ 5 >^fWt»l§l 20 
&3 4 8, P^S'J 7 l/-r>^^^ 5 >^ffHJMs]B§3 5 
8 tf , > * tefchST -Sn-) 5R»JW * 4 S > ^fl#4 
W*f& 0 

[0169] jeSS©»ffi3tefcC>Ttf, y- F*>3>-f h 

ts^tpb Is < tf y y U v o J: 5 <b-TS^>* 

2TWWUA:J:5CC % DRAMnrit a^86fP*ft:tf 

«S#fc«jfP^2CD1f-Y *Jl/-Ctfft*>n*J:5 5cftiJ|» 30 
Srtfft^o £/ctf, DRAM37H ^2CD1f^^;Ur- 

tf ft bft £ <fc 5 KIWBtff 9 o 
[0 17 0] — *, IJ|»ffit?7^"feXl,J:5t«^ 

I,* 5 tm<0* > * "C * o /c*§^tc tf , 

il^Sflfti y y Is v is*.MVt± *m=r LXm 1 <OV-f * 

^rtTft 5 d: ^ &c$ott£ c t xmrnu y - f*>* -f 
[oi7i]022 k^t^wc^t tf , fl-spy - 40 

F37> Ffil# exREADnJ tc\Z9\%$y 4 Fnv> 
Fft^e xWR I TE n^A*3 ti/ciS^CC, SIO^ 
>*^2©^>**sy 7 l/'r^A^t'J 7 isvis^ fe 
ttfWf^REF_RASff^rgttft$nrfcO, *> 
o % 'j7U^>^*»5>^©iMOTFl/XQA<l 
1 ><t^>*7 Fu^i^^S±f4cD^gpa^r FU* 
RA_1 a t c h< 1 1 aotfcn«, 

0SS i om-s i»y7i/ v v * ttft**#**> 0'j7b 
y^*tstt<Wf-^R e f_ra smtm&ikimicftz 
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-f^UT'tf, SfSPPOT FUXRA__1 a t ch< 1 1 
Xc£forP^7^r^3v> Ff^ACK 1 >g 
fctf A C T < 0 >*JSttf t l/T ci ^7 r * r -r ?WftC A 

[0172] g±(4T FUXQA< 1 1 ><tnSPP^T 
FUXRA_1 a t c h< 1 1 aOT^ttWft 
tf, ^<D£$, P«J7^f^n7>Ff^ACT<l 

kad, <;-f*^-{ n6f¥*fTtt*>n*. 

CO 1 7 3 3 —*, y7U^3Lfi*IfFAY#A* 

3 nr * fcig^ccfc (,> rfg 1 <z>^ > * * £ c> tf m 2 <da? 

>^p^T^r-/ fftfc>^, y-v;Ugfr 

fPi#ACT_RAS<0>*fclJACT_RAS< 1 

1 1 >t}g£?ni) V 7 1/ 7 V^^f^^it^^O 

^ACT_RAS<0 >*£(,>tf ACT_RAS< 1 > 
##rStt{ 1 3 ft £ £ "C«p ^ r & 6 0 2 <D1f A * ^ **SE 

iy7u^> a »fficAS. / * > * a* — Sc o & i > cc 
U7 5/ ocas. 

[0 174]S2 3tf, 2'0*»j£*CL/fc»^<Dtf« 

[01751023 ICjjk-rffif&MtCte^riiZ, *f«B y - 
F3V> Ffl^exREADn$>^^W7>f Fnv 
>Ffi^exWR I TEn^A^Sn/c<h#CCtf, ^Jfe 
OJB*2©»^ira««:. ilSloIS§4 5 1 ftSPCD 1 
^;l/iliiIiISS4 5 4<&HSB*H*c<fcor, ^Cc^lCDIf 
-Y * ;W^HI^ctfIg 3 n/c^ 2 ©If ^ * Jl& h P ^ T 
*^^^S6fPCCAS„ 

[0 17 6]-*, y7l/95/*B*ffFAY*JA* 
§nr*/ci*CC*±fi[T FU*QA< 1 1>TJ§5£S 

n^«;7i/ y$/**?f <b-r s^>* <tjissBW« 

/^{f-5f ACT_ACT D< 1 : 0 >fe £VS — 7JU«j^ 
ff-^ACT_RAS< 1 : 0 >jfce>BSfc3*i£ U - F^> 
7Yh (DaflWlff «rtf «C*J 5 i T £ 4> U < tf a««rfW 
0^^>*t*s— a-T4»^«:tf. HSScDJf5S§2(DlS^i 
ntttt 'J7U-; t/*»ffiHJt&* ^ > y©W»*ff ft 
5 0 

[0 177]—*, y 7U^r>A^T«C*$ ; 5<b1*S>'0 
^ £ y - v jm(¥*tf ftte^iT^O^i ^-S l> X 
(r^ftWtitf*<DSS 2/*ttftCCA4. 

[0 17 8] Ufc^oT, ^>^«W5*Wt4»^(C 
fe. SRAM<h(ltIft-Y>*>'^-X-C8&f / P$-lf€)Ci 

[0 179]«±, »j7I/-r>ald^<bM7^^i 

HS«fiR«:*j^r, S^>*cdpOp-^^W^p ^ 9 
CC, P-J^Ufa- K«#X< 1 9 : 0>*{^T5? 
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co i 8 o ] ccomw*. o*>rKu^-/*-^t 

- F*»X< 1 9 : 0 ><b 'J7 L/^^^tW)^ 
■Jf^- Fft#X< 1 9 : 0>#1^f SCitt<:*:SS 

[0 18 1] Uc^ot, C 10 

fi^BS<7 : 0>rstR3nfcD^n-^>»u$!Jiajya 
y^Ccn^^U^a- Kfi-5fX< 1 9 : 0>£Stf£A,/c 

#x<i 9 : o>*e*rs«#*^^*Bift , tr#s. 
p «j ^ y 9 s 3 - k«#©^ ^ *^ > ^ la-c^wr 6ci 

[0182] [ JtttOHMU ] jU6<D*«84 ©*3»f*IB 

^@B84 4*J<fc^nSPO , ?T FPXRA< 1 1 : 0 
>****A*'<* 7T/7?*0885 2J&*HIJ«Sa-f> 20 

[0183]i24it JOt<D»*4*Ctotvc/8^6ft 

So 

[0184]@24^#IUt, 37>FA^'^7 

Ffi§exWRITEn4^a?^ffCLK, ZCL 

>F«fexREADn4^P^(I^CLK, ZCL 
KCCJEOrBIJHL/rKiiO^y ^088 6 0 4 i*S8W6 30 

/7 9f@B4 4^B2 403V>F A^J '<";7t/7 
7 ^HBC B LCCCStJ^T £ e 

[0 18 5] 7 7^0886 0 2 Bfiiy-K37>Ffl 
^intWRITEn^37> 

@BCBLClc3tfl/THJ;fc>U 7^iH6 0 4tt, ft 
gpy-Fnv> Kff^- i n tREADn^^7> FA* 

7 7 r /7 v ^[Ua§C B L C CCfil* ottHW^o 
[0186] 7^iB6 0 2«, ^Py^CLK 40 
fccfctfZCLKfcj£i;TJ*S57-f Kft^-e xW 

R I TEn*Kii*rtSa5Ccea-rS ^>xa^ 3 > 
y-F6 10i, F7>X$7i/3>y-F6 10(C,J: 
oT^**lfci*»7-Y F37> FSfexWR I TE 
n**tf*itWK:SllttStl*:-r>^-*6 12, 6 14 

h7>x$ «r>3>^F6 1 ottmmemmo 

-Y>^-*6 1 4<Dtii't)&J>J*-Ze 1 2©A*«:» 
jlSif£/ctf>(D h7>X5 h 6 2 2 <b, A 

>^-*6 1 4©tH**SW^n 7*fI#CLK:te<fca f 
ZCLKCCl£Dr2»iiLg»"r*fc»©h^>^ 5 7^ 50 
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3>y- F6 1 h7>X 5 ^> 3 >y- h 6 1 6 

>A-^6 1 8, 6 2 0i, h7>X^r>a>y-F 
6 1 6<bfflffiftCC^»L>f>^-*6 2 0©fcH*«:-f > 
^*-#6 1 8CDA*CC»fiSl4-S h7>X$ 
-F624 chfc^tf. 

[0187] Y>^-f620©ffi*tt7 7 7 C 0B86 0 
2<2tB;ftr£><9, CtlWrtSP^^ F37> F«#i n t 
WR I TEniftS, 

[0 18 8] 7 7 7^0886 0 4^7 7 7^0886 0 2 <t[S] 

[ 0 1 8 9 ] H 2 5 12. Hffi<D^!S4 CCfc^T^gPn * 
T FU^i^P ^ ^«#ecRH»urA*T4^toOA* 
^7 7 7/7^1185 5 20M^t*/P^ ^at? 

[0190] B2 5 4#JBl/C, AA^'^7/7^ 
0S&5 5 2tt. ^fSPP^T FUXI#RA< 1 1 : 0 > 
t^P9 ^{f# CLK^^ZCLK {Cf& D T lHlR9{b b 
rffiiit?7^^HB6 3 2 i. 7 7 7^0386 3 2£>tH;fc 
Srfl # bufRWteJiyOTFbXY*- 7*;Ufi-^ R 
ADEtel£&TBKi&#rt^n£7 FU^i^ i n R A < 
1 1 : 0 >4ffiM4 7 ^1B6 3 4 i **tf. 

[0191] E2 5te^0fcA#'*7 7T/7 7 7NlS8 
5 5 2», B8(C*»SA*^9 7r/7 ?fiR5 2 

ec«*rfflc*6ti, 77*0886 34 ©jtflcttia ecc** 

W&A*'* 977/7 9 *0885 2 ±H«-C* ») Bii»t2 
Mt£3ttl>. *7fc, 7 7*0886 3 2», S2 4"CtkL 
/C7 y *08S6 0 2 iBi^W^t^/cM^i 

[0192] «±IMiUfcJ:5K:, HJ5©Jfo«4 
tB t JtJkGMHB 1 TRW Uft:¥*»i2ttKKO*MfB V 
- F37> K«#e xRE ADnisJ:&9\-&lU h^^ 
>FifexWRITEni, S 6CC^3PP «?T F 
ff-^RA<l 1 : 0>*^Uy^m#Cc|m«8{tOrKii 
tr^>*-7W**^U/cfc©r*9, Utcifir>X 

mmm^mmmgi&z dram^t^ ut i^ar & « 

#*#A* s fi»3Wtt^il«fflDRAM=ir7'a 7 

[0193] ft**, Xtt0Jftft2 , XMiO^flKS CC*JU 
XtfrWOtcffitiZb, H8ft«>f>^7x^^ 

[0194] fetittW Lfc**3W$ll 1 -4 fcte^X 
>;7U?5/aS*itFAY«©i*ttffl«* 

fe 0 < ttiBasttrfleffiC/risorrtajy 7 u y s/» a 

v>F«#REF«r»*S*4*fiR*8iW0fc^ /c<h 
'J - F»5U*7^ h^^^JUK:Ao/ccb*CC* 
rflRftfrCCrtSIJ y 7 l/r>i37> Fff-^R E F ^rffitt 
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[0195] -e-<Di£HC, BSK: 971/? VaS^gfF A 

Ftej£DT^frKIS£S*lSrt8|5 3 v> 

F«#REFtt*S»«:fc<5. y-F**l»tt^-f MJW 

>Fft-^REF«cfi£or y 7u?^^n^c 

[0 19 6] [HB*©»»5] i/X^ALS I-CB % H 
l«:^lfeJ:9«C*SI«oy^4DRAM3ri*iB 10 

5CiW>. C<Dcfc 5 A*IStn^$#>6 
DRAM3TCC^A6ti*r F UXi^, — m&ttc^ 

uxfi^cD^-fXccis^tccstbrDRAM^rttK 

[0197]H26tt, H»(D^5 5CfcC^rflat^n 

t^a-^Hx?*5. 20 
[0198] tT»?«0B/3^> F«£*BB6 0 0 
«, 06 Cc^U/ctfil!R^[eI3§/^^> K*8£3RHB 1 
6Kttx.Tffll>e>ft£ 0 H2 6£#Mt>T, tfaHUKH 
B/37> Fft£$QB6 0 0 fcfc, ffa*?*lIK/3 v 
> Fft£XQB 1 6 ©«iSS«:*JC*r, tf jMJRf UtSPIUSS 4 

i t,c{xz.xirmiRMwm%e o 2 *stf. 

[0199] ffiMRMMHB6 0 2 tt % tf31iR*«®lHl3S 

6 0 6«dt»jfiUVfTSlRM«HiB4 1 4Sfc5. 
[0 2 0 0 3 A*^»7t/7 * *EIB6 0 4W:, 

7FUXffifRA< 1 1 : 0 >£{f-^fb u f RW&<J:e>* 
a^r F ux-r*-^;Ufi-^RADEK:j£i;rKii*n 
FI/X(|^RA_LAT 1< 1 1 : 0 >tlt-feU 
**5 8fc#*.S— 3frt\ «Wt*P*#£Ln*MR* 
-f 5 > ^iWffllllB 6 0 6 &C#;L 
[0 20 1 ] ffi<0«JsR». H6 <c5KL3fetfatR3RHRl/ 

l>. 40 
[0 2 0 2 ] 02 712, 02 6mSA^^ 7 / 

7 9 *HB6 0 4©»fiS£^TiaBHT?*S. 
[0 20 3 ] H2 7*#BjK0T, 

EIB6 0 4W:* P^TFUXRA<1 1 : 0>*7?f 
0T{f-s§-RA_LAT0< 1 1 : 0>*ffl*1"*A*^ 
?7ri79?iB6 1 2 4, aWI^Pfeia'u^r 
FUX^*-^Ht#RADE(Cj£Or«#RA_LA 
T0< 1 1 : 0>*B«i#€H*U ff-^RA_L AT 1 
<1 1 : 0>*Httrr*^3r*HB6 1 4 4£#fr 0 ft 
#RA_LAT1<1 1 : 0>tt, H26<D-feU$*5 50 



4$M 2001-357670 
32 

6cc#x.e>n^> 0 

[0 20 4] A*^y 7r/7 ? f@B6 0 4tt, 3 <E> 
CC, ff^RA_LAT0<l 1 : 0 ><DgE<t**fctHL*& 
B«-»ATD*fli*r*ATD»4HR6 1 8 4. tttB 
fi-^ATD£5!M£-£T{f-^AT D_d e 1 ay^tfi* 
T£>i^[§]8§6 1 8 4, ff-^ATD_d e I ayCCJftt; 
TffiMl, fi^RA_LAT0<l 1 : 0 >4{f-^R 
A_L AT 1< 1 1 : 0>4«rit«r*Jt«iaB6 2 0 
Jt»HB6 2 0B, W«Ht*Q*a*f*. 

[020 5] WfflfI#Qtt. JtiRUB 62 0 k 
<£«fc&4«^ttLU^I/4&S. — Jt«lslB6 2 
0 Wmti t S ft tt»»tt*fl C\ f^RA.LATO 
< 1 1 : 0 >ift-^RA_LAT 1< 1 1 : 0>ttfi— 

^— RO»^«W»«#Qtt— jeBSH'-OUXttCC H 
JWcffittffcSft*. 

[0 20 6] A*^97r/79^1R6 0 4tt» 36 

£iIj£[iISg6 2 24. ff#Q_d e 1 ay, PRE^rS 
1, »2©A*CC**i*nSWS3A*©NOR|p|B6 
2 6 4, Sfliam-^Qfei^NORiaBe 2 6 0ffi^*« 
6**NORHB6 2 4 4*«b. NO R0SS6 2 6<DfH 
3(DA^CCBNOR@B6 2 4©ffi##-^*.6ft* 0 
[0 2 0 7] A^^7/7^B!S6 0 4^ £6 
CC, NOR0B6 2 4<DtB***^rS<Ef i-Y^- 
^6284. ^>^-^6 2 8(Dffi^^buf 
RWt*»rW«l-»P*HlAf &ORHB6 3 0 4£ 

[0208]i28^ B2 7(Cfcl«A^^7r& 
5 7fi»6 1 2i7^IB6 1 4©»j£0»*S*-r0 

[020 9]H28*#Ilt, W)^7r&^? 
SB 6 1 2te, n^T KUX{f-^RA< 1 1 : 0 
W-CSJR-r-S-f >^-*7 1 2 4, Y»<-*7 12G> 
Btt«WrH(6t/OTR A_L AT 0 < 1 1 : 0>£ 

ma-ra 7 1 44, -/>^^7 14©hj^ 

*SWTKRtW>><-*7 1 4<DA*KC!»fi3ltS4 
>-rC-$r7 1 6 4£^tf 0 

[0 2 10] ^9^BR8 1 48. MM»P**tfT: 
EIE'i-*-f>'<-*722&, ftfJiSPM# PJb<fctf^>^ 

-*7 2 2©ta*«:j£i;r»ab. {i-^ra^lato 

<1 1 : 0>*eat5h7>^^r> 3 >y-h72 
44, h 7 >^ $ a h 7 2 4 tCcfc otglS 

ftfcff-^RA_LAT0< 1 1 : 0 >*Stft5KT 4 
>f>>^-*7 2 64. -f>A-jr7 2 60a*t*tft 
JRK l/C -f $7 26 <DA*CC»aS -f 

$7 2 8 4£$ir„ 

[0 2 1 1 ] 5 ?fIB6 1 4 tt, 3 P^TFU 
X-f*-^MIWADE«»tSRti-f>/<-> 
73 04, O-JTHU^^^-^H^RADEteic; 
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-r>^-#7 3 0<Dtti;ftteJ£0T2gjiU -f»<-#7 
2 6<Z)tH#£<Si-f & y->a>y- h 7 3 2 

h7>^5 >r>3>y-h 7 3 2«:J:oreaiSti 
fc-f >/*-*7 2 6©a*S:SWCSei/M-^RA_L 
AT0<1 1 : 0>fctttf3*r£-f >M-*7 34<b, -f 
7 3 4<DtH^*Swrseur^>^-*7 3 
4(DA^^»ji$-if SY>^-#7 3 6<t£^fr 0 
[0 2 1 2 ] 02 9tt, H2 7«C*jWSATDHB86 1 

eoAWsw^-riiKiar**. H2 9*#«nur, a 

TDHSS6 1 6«. {i-5§-R A__L AT 0 < 0 >-R A_ 10 
LAT0<1 1 >**ft*ftSWTil®3ttSiISIslK 
67 2-676<h, fl^rR A_L AT 0 <0>-RA_ 
LA TO < 1 1 >fcJ:t«!5£HSS6 7 2-6 7 6 CDffl^ 
**tl*nSWSEXOR@K6 8 2-6 8 6<b, EX 

OR0K6 8 2-68 eomtj^^n^mm^rATD 
*a:*rr*oRia»6 8 8 &**t*. 

[0 2 13] fifRA„LAT0<0>3W- 5£B*lffl^ffc 

aisssse 7 2<Dffl*»«#RA_LA 

T0<0>£»LC>©T\ EXOR@SS<Dffl*«LU^ 
^<t&£ 0 i#RA_LATO<0>^{tf^i t M 20 

7 2<D»3ffiB#ra#EXORiai»6 8 2CCA*S 
ft5«#tt*— Ktfc*G>T\ EXORIH1K6 8 

[0 2 14] {&<DT FU*fs#tf ? h R A L A T 0 < 

1>-RA_LAT0<1 l>^brfe»»5 
Mffl3ft. OR@IS6 8 8Wor^ftl^7Fl/X 
b' ? h *s«{fc btctZ (CMHflre A T DiLt^X^ 

[021 5] i30lt i26«:W^D^^^> 

[0 2 16]i30^#il/t, 5>^$iJffll 
IHSS60 6«, ft-^ACTifl^PREcb^^n^n- 

ft£NAND[HB§6 4 2, 644<b v NANDlHl£f§64 
2 CD titt *3W T S$e Uf ^ A C T_ R A S £ ffl^T 6 
0^^646i, NANDiB6 4 2©ffl**SW 

6 4 8<t, iLh0il®iai86 4 8©U^«rS^rA*iffi 
»©arf 0 J. » S>*»KS tf SATO iffiSHISB 50t 

i£T0iiS@18S6 5 Ote, P-)7F^^*- 40 

r a d e s: mtj-r z> . 

[021 7] a->*#-/3>y«IPHB8 0ett. $6 
8C. NAND0H6 4 2Oa**»*"CA**0©fi± 
0iyy*iBS3**SLi:0aSiaB6 5 2i, aZ±0 
il5SlHlSg6 5 2 (OHI***tf TA^jRJBOfiT'J * * ^ 
£iI&3tf££T9iIJ*[H]SS6 5 4i, ffl»«#P£S 
WrKRT* 6 5 6 <b, ^>^-*6 56© 
a#<t:yrF0iIJ£H886 5 40ffl»i«tft7-F* 
fgift^ S >dWRXT*W*T*AN DBB6 5 8 
t**tr. 50 
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[0 2 1 8] n^»*-f 5>^W«Wai86 0 6W, 3 6 
cc, NAND0K6 4 2©a**S^rA*89Koa:± 

®S[eISg6 6 0 ©a^*ft»t A*»»OS[T») ^ * ^ 
£d!S3tf SfiTOilSSInlSSe 6 2<h, $iJffltff-^P£§ 
WrSK-TS-f >/^-5?6 6 4 i % ^>;^*6 64© 
W*S^©SLTfJ*jlffi3'S&SLT"3jBffiIsll56 6 5 
t. flT9ii®|pISS6 6 5©tH^iHT0il®IiISS6 6 
2©HJ*4**Wr-fe>XT>^JSttfbfll-»SO*a* 
«ANDlB6B6 4lr*tJ. 
[ 0 2 1 9 ] H3 1 12. tfaiR*@B/3^> K«*3fi 

[0220] 026, M3 l*#JHUr. B^gljt lfcte 
t>t t 7F^/^XADN^P^7FUXff#RA< 

1 1 : 0>tc*ift£ o tti>rB$sit 2cc*5C^r % av> 

Fff#e xRE AD#A#3ft£<t, 02 6CDANDIhI 
S§CDtH*<7)M#b u f RW«L U^WCrSttfbSft*. 
-T£<b, 12 7©OR|o|ffi<OHl*r*)SftlJtai(s#P«L 

7 2 44SHC40-C, 7^a86 14B7Kl/^^-f 
XADN^7^fr5, 

[0 22 1 ] jRir^r , B$S9 t 3 tcfcivt* iE*g<DT F U 
Xf-^ADlOT^7FI/Xi^RA<l 1 : 0 > t 
UrnsPy *8|S«>&JM.&ft£. T FUXf-^AD 1 

0, t^RA_LAT0<l 1 : 0>iU7FUXf 
-^AD 1 #ttW3 3*i£. 

[0222] ff #R A_L AT 0 < 1 1 : 0 XD^fbCC 
jSDrft^ATDtcy>->3 * h'WXfttiHft&. — 

5 1 4©A*fSR<Db^>*5 ?2/a>y- F 

7 2 4lt fflfflm^P&L\s^)\s^$>Z>tctbfflO-Cl,> 

U^or, (f^RA_LATl < 1 1 : 0 > <h U 
Ttt. 7FUX^^XADN3(iTO$ntC^ 0 
[022 3 ] H#^Jt 4(C*5l^r, tfATDO^* 
aj2$tir<l-^ATD_d e 1 ay{C^^tiS 

1, 02 7(Dtb$5loIS§6 2 0&C<fc-?T{f-^RA_LAT 
0< 1 1 : 0>. R A__L AT 1< 1 1 : 0 >rt*Jt«3 
ft£„ fI^RA__L AT0 < 1 1 : 0>ttT Fl/^f- 
^AD1*C*0, — ^ff-^RA_LAT 1< 1 1 : 0> 
ttTFl/^^-f XADNtftSOT, J*)R©*S*{f#Q 

WittfbSh*. ^it, (t#Q©SC{b«:i6cr«»Hi 

iMt. 0*0, WRA.LATK.1 1 : 0 > fc 7 F 

[0 224] fcjgfj t 5 fCblv-c, ff^-Q(DilMff-^Q_ 
de 1 ay{c^;U^*S3an&4, WCK»W«-»PttL 1/ 

5 ^*6 1 ACDr-Ztem&^r&o 
W»fi#P©]ftT0 5C|£Dria3 0CDAN D@5§ 6 5 8 
(aot9- FttiESb 9 J 5 > ^ff^-RX T aWSttft 3 
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TAND03S6 5 8<om**c*s-fe>^r>^rStt{t{i 

[ 0 2 2 5 3 «pSiJt 4~ t 5©WI, T&to^iftffillBe 

6. COHU^tflB*r*JHIBB, iE»DI*i»7FU 
*A D 1 *6*«Sn*^0 » Kff^B S < 

7 : 0>, ^y^n- F«#X< 1 9 : 0>^^n 

[0 228] B*JPJt 7«C*tvc, fi-^PRECCjSD"C -/ 
~v;U8&mf^ACT_RAS, 9- FttiEtt* -f 5 > 
^{f-^RXT v fc>X7>:/«tt{b«#SO#LU*<^ 

[0 2 2 7] «J3MIOfcJ:9tt:. H*CDJP»5ec^L 

K/^-f F 3?> F©A*«CJ£ DtK^/c7 F UXrt* 

*Icdt F u^ccjcEorr ^•fexw^bti^. 20 

[0 2 2 8 ] [|g56<DJfcJ&6 ] H3 2 tt. ftfK®X2JK6 

[0 22 9 ] H3 2*#flS0r, A*^f7 7 /7^ 
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